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ABSTRACT 

Bear Lake was res tocked  with 225,800 age 0.0 coho salmon, Oncorhynchus 
kisutch (Walbaum), f i n g e r l i n g s  on June 20-21, 1978 t o  maintain smolt 
product ion.  

The Bear Creek weir  downstream migrant t r a p  was opera ted  cont inuously 
from May 16 through September 15. A t o t a l  o f  97,814 age 1.0, 2.0, and 
3.0 coho smolts  were enwnerzted. Age 1.0 smolt s u r v i v a l  of t h e  1977 
Bear Lake f i n g e r l i n g  p l a n t  was 35.6 percent .  

Bear Lake's smolt out-migrat ion timing and abundance, age and s i z e  
compositions,  and cond i t i on  f a c t o r s  a r e  presented.  Bear Creek water  
temperatures  2nd s tream flows corresponding t o  migra t ion  peaks and 
dura t ions  a r e  a l s o  given. The s l i g h t  but  cont inuing d e c l i n e  i n  Bear 
Lake's t o t a l  smolt biomass (kilograms) product ion,  poss ib ly  r e l a t e d  
t o  reduced n u t r i e n t  phosphorous l e v e l s  i n  t h e  water  column, i s  d iscussed .  

The Resurrect ion Bay c r e e l  census ( Ju ly  8-September 10) i nd ica t ed  an 
es t imated  15,550 coho w e r e  harves ted  by 22,291 man-days of  s p o r t  e f f o r t .  
The mean seasonal  ca t ch  pe r  ang le r  hour was 0.126 coho. Enhanced a d u l t  
coho product ion con t r ibu ted  4 3 . 3  percent  t o  t h e  s p o r t  ha rves t .  Most 
(51.3 percent )  surv ived  from 100,450 age 1.0,  hatchery-reared,  RV marked 
smolts p lan ted  i n  Seward Lagoon i n  May, 1977. An a d d i t i o n a l  30.4 percent  
r e s u l t e d  from 99,844 Bear Lake smolts  (25.0 percent  marked Ad-LV) and 
35,100 age 1.0, Ad-RV marked ha tchery  smolts r e l e a s e d  i n  lower Bear 
Creek i n  1977. The remaining 18.3 percent  r e tu rned  from 35,100 age 1.0, 
LV marked ha tchery  smolts  s tocked i n  Grouse Lake i n  May, 1977. Marked 
immature coho con t r ibu ted  an a d d i t i o n a l  0.4 percent  t o  t h e  s p o r t  f i s h e r y .  
These juven i l e s  r e s u l t e d  from Ad-CWT marked segments o f  ha tchery- reared  
smolt r e l e a s e s  s tocked i n  t h e  above waters  i n  l a t e  May and e a r l y  June,  
1978. 

The Bear Creek wei r  upstream migrant t r a p  was operated cont inuously from 
May 16 through October 31. The a d u l t  coho upstream migrat ion t o  t h e  t r a p  
extended from September 2 t o  October 31 and cons i s t ed  of  2,959 a d u l t s  and 



130 jacks. Adults  were comprised of  548 Ad-RV, 147 Ad-LV, 127 Ad, 12 LV, 
8 R V ,  and 2,117 unmarked coho. An es t imated  156 Ad-RV, 35 Ad-LV, 25 Ad, 
81 LV, 20 RV and 157 unmarked coho spawned i n  lower Bear Creek. Most 
(82.3 percent )  o f  t h e  jacks r e tu rned  from 27,156 age 1.0 (1976 brood, 
Bear Lake o r i g i n )  Ad-CW, hatchery-reared smolts r e l ea sed  below t h e  
weir  i n  1978. To ta l  smol t - to-adul t  s u r v i v a l s  pe r  r e l e a s e  l o t  were 3 . 8  percent  
(Bear Lake), 4.9 percent  (Bear Creek),  6.0 percent  (Grouse Lake), and 
7.7 percent  (Seward Lagoon). Bear Lake smolts r e l e a s e d  unmarked p a s t  
t h e  weir  i n  1977 r e a l i z e d  nea r ly  f i v e  t imes t h e  a d u l t  su rv iva l  o f  t h e i r  
marked coun te rpa r t s .  To ta l  s u r v i v a l s  of  Bear Lake smolt out-migrat ions 
(1973-1977), Bear Creek (1969-1977), and Seward Lagoon (1968-1977) smolt 
r e l e a s e s  a r e  summarized. The o v e r a l l  catch-to-escapement r a t i o  o f  
marked Seward Lagoon, Grouse and Bear l akes  a d u l t  coho r e t u r n s  was 
0 .82: l .  The a d u l t  male-to-female sex r a t i o  was 1 .6 : l  i n  t h e  Bear Creek 
escapement. An es t imated  2,180,760 f e r t i l i z e d  eggs were a r t i f i c i a l l y  
spawned from 496 females and 121 males from t h e  Bear Lake r e t u r n .  

Data on t h e  t iming and abundance of o t h e r  f i s h  spec i e s  ascending and 
descending Bear Creek t o  t h e  weir  a r e  presented.  Minimum coho escapements 
i n  seven l o c a l  index streams a r e  reviewed. 

BACKGROUND 

Wild coho salmon product ion i n  Resur rec t ion  Bay i s  be l ieved  t o  be d i r e c t l y  
a f f e c t e d  by t h e  extreme f l u c t u a t i o n s  i n  stream flows and water  temperatures  
c h a r a c t e r i s t i c  o f  i ts  drainage streams. Since 1961, t h e  Resur rec t ion  Bay 
coho s p o r t  f i s h e r y  has become t h e  l a r g e s t  marine s p o r t  f i s h e r y  f o r  t h i s  
spec i e s  i n  Alaska. Therefore,  it became imperat ive t o  s t a b i l i z e  o r  improve 
Resurrect ion Bay coho product ion t o  s a t i s f y  t h e  growing ang le r  demand i n  t h e  
f i she ry .  Figure 1 shows the  Resurrect ion Bay drainage,  and Table 1 lists 
the  anadromous f i s h  spec i e s  indigenous i n  i t s  t r i b u t a r i e s .  

Bear Lake, l oca t ed  seven mi les  no r th  o f  Seward, was chosen f o r  coho r e a r i n g  
because i t  i s  t h e  l a r g e s t  (180 hec t a re s  o r  445 ac re s )  s t a b l e  body of  c l e a r  
f r e s h  water  i n  t h e  Resur rec t ion  River  drainage,  and i s  acces s ib l e  by road. 
I t  was determined a f t e r  a survey i n  1962 t h a t  Bear Lake should be r e h a b i l i -  
t a t e d  with rotenone t o  e r a d i c a t e  a l l  p reda tor -  and competi tor-f ish 
spec i e s  i nhab i t i ng  t h e  lake .  Without preda t ion  and i n t e r s p e c i f i c  competi- 
t i o n ,  it was be l ieved  t h a t  Bear Lake could then  produce a high sus t a ined  
smolt y i e l d  from annual coho f i n g e r l i n g  p l a n t s .  

P r e - r e h a b i l i t a t i o n  spec i e s  abundances were measured by a temporary weir  
s i t u a t e d  a t  t h e  Bear Creek-Salmon Creek confluence from 1961 t o  1964. 
Upstream migra t ions  averaged 921 a d u l t  coho, (1961-1964); 4,801 a d u l t  
sockeye salmon, (1961-1965); and 10,543 Dolly Varden, (1961-1962). Down- 
stream migra t ions  i n  1962-1963 averaged 7,933 coho smolts ,  51,232 sockeye 
smolts ,  and 17,838 Dolly Varden. Though th reesp ine  s t i ck l eback  downstream 
migrat ions were not  es t imated  at t h e  weir ,  beach s e i n e  sampling ind ica t ed  
t h a t  t h i s  spec i e s  was abundant i n  Bear Lake. 

Bear Lake was r e h a b i l i t a t e d  with powdered rotenone a t  1 .0 mg/l (5% l e v e l )  
on August 26, 1963. A 1.5-meter (5-foot)  high dam was e rec t ed  a t  t h e  
o u t l e t  t o  con ta in  t h e  t r e a t e d  water  u n t i l  d e t o x i f i c a t i o n  and t o  prevent  
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Table 1. Checklist of Fish Species Present in the Resurrection Bay 
Drainage. 

Common Name Scientific Name and Author 

Dolly Varden Sa Zve Zinus maZma (Walbaum) 

Rainbow-steelhead trout SaZmo gairdneri Richardson 

Sockeye salmon Oncorhynchus nerka (Walbaum) 

Coho salmon Oncorhynchus kisutch (Walbaum) 

Chum salmon Oncorhynchus keta (Wal baum) 

Chinook salmon Gncorhynchus tshaqy tscha (Walbaum) 

Pink salmon Oncorhynchus gorbuscha (Walbaum) 

Threespine stickleback Gas terosteus acuZeatus Linnaeus 



subsequent immigration of undes i rab le  spec i e s .  Bear Lake de tox i f i ed  by 
October 17,  52 days a f t e r  t h e  water  was t r e a t e d ,  and rece ived  i ts  f i r s t  
annual f i n g e r l i n g  p l a n t  t h a t  w in te r  through t h e  i c e .  A l l  f i n g e r l i n g  
p l a n t s  except  t h e  1966 r e l e a s e  were fin-marked a t  F i r e  Lake Hatchery t o  
f a c i l i t a t e  smolt s u r v i v a l  eva lua t ion .  

The Good Friday earthquake on March 27, 1964 destroyed t h e  o u t l e t  dam, 
which washed ou t  completely on May 25. This  allowed unobstructed e n t r y  
o f  a l l  f i s h  ascending Bear Creek i n t o  Bear Lake u n t i l  June 15,  when t h e  
b a r r i e r  was r epa i r ed .  A permanent weir  was cons t ruc ted  533.4 meters 
(1,750 f e e t )  downstream from t h e  o u t l e t  t o  a s s e s s  Bear Lake's coho smolt 
product ion and r e tu rn ing  a d u l t  migra t ions .  

Bear Lake became r e i n f e s t e d  with th reesp ine  s t i ck l ebacks .  I t  i s  not  known 
whether t h i s  was due t o  i n s u f f j c i e n t  rotenone t rea tment  o r  t h e  d e s t r u c t i o n  
o f  t h e  o u t l e t  b a r r i e r .  Also, Dolly Varden were ab l e  t o  n e g o t i a t e  t h e  weir  
during f a l l  f lood  l e v e l s  and immigrate i n t o  t h e  lake  on most yea r s .  

Before r a p i d  expansion of  t h e  s t i ck l eback  popula t ion  occurred,  Bear Lake's 
coho and sockeye smolt product ion increased  s e v e r a l  f o l d  a s  a  r e s u l t  o f  
favorable  r ea r ing  condi t ions  from 1964 t o  1966. Coho smolt biomass (weight) 
product ion a t t a i n e d  4.2 kilograms f o r  each kilogram o f  f i n g e r l i n g s  p l an ted  
i n  1964. Smolt age s t r u c t u r e s  changed from predominantly age 2.0 t o  age 
1.0 with growth exceeding t h a t  o f  former age 2.0 smolts .  Smolt s u r v i v a l  
from stocked coho f i n g e r l i n g s  reached 43.5% o f  t h e  1964 and 48.1% o f  t h e  
1965 p l a n t s .  Had s u f f i c i e n t  coho f i n g e r l i n g s  been a v a i l a b l e  f o r  s tocking  
Bear Lake a t  d e s i r e d  d e n s i t i e s  i n  1963-1965, coho smolt product ion would 
have been cons iderably  h igher .  Bear Lake's enhanced smolt product ion 
increased  p r e - r e h a b i l i t a t i o n  abundances of  a d u l t  sockeye by 11 times and 
coho by 3.5 t imes.  

Bear Lake's high smolt product ion was s h o r t  l i v e d ,  however, due t o  t h e  
s t i ck l ebacks1  r a p i d  takeover  o f  t h e  r ea r ing  environment beginning i n  1967. 
Smolt age s t r u c t u r e s  r eve r t ed  t o  age 2.0 dominance, growth r a t e s  dec l ined ,  
and f inger l ing- to-smol t  s u r v i v a l s  lowered. Coho f i n g e r l i n g  p l a n t s  were 
terminated a f t e r  1967 because smolt product ion was obviously dropping 
below p r e - r e h a b i l i t a t i o n  l e v e l s .  By 1968, t h reesp ine  s t i ck l ebacks  had 
a l r eady  reached p r e - r e h a b i l i t a t i o n  abundance i n  t h e  lake .  

In  1969, i t  was decided t o  r e h a b i l i t a t e  Bear Lake aga in .  S t ick leback  
popula t ion  sampling i n  1970 showed t h a t  t h i s  spec i e s  i nhab i t ed  a l l  a r eas  
and depths i n  Bear Lake. Bear Creek weir  was recons t ruc ted  i n  1969 and 
made e n t i r e l y  f i s h - t i g h t  by removing t h e  s loping  upstream fence and adding 
t h r e e  permanent, pe r fo ra t ed  p l a t e  sc reens  above t h e  upstream migrant t r a p .  

Bear Lake was r e h a b i l i t a t e d  again i n  1971, and l ake  t reatment  was conducted 
e s s e n t i a l l y  t h e  same a s  i n  1963 except t h a t  100% emuls i f ied  i n s t e a d  o f  
powered rotenone was used. Overa l l  t reatment  l e v e l  was 1.6 mg/l rotenone 
a t  5% concent ra t ion .  Caged l i v e  f i s h  suspended from su r face  t o  bottom, 
1 2  t o  18 meters (40 t o  60 f e e t ) ,  were a l l  dead wi th in  one week. Pop- 
u l a t i o n  sampling two days fol lowing r e h a b i l i t a t i o n  showed t h a t  t h reesp ine  
s t i ck l ebacks  comprised 98.8% of t h e  t o t a l  sample (n = 9,065) c o l l e c t e d  



randomly on and around Bear Lake. From t h i s  i t  was concluded t h a t  
ob ta in ing  l e s s  than  t o t a l  l ake  r e h a b i l i t a t i o n  i n  1963 u l t ima te ly  r e s u l t e d  
i n  lower-than-normal salmon product ion i n  Bear Lake over t h e  long term. 

Bear Lake remained t o x i c  through t h e  win te r  of  1971-1972, and f i n a l l y  
d e t o x i f i e d  s h o r t l y  a f t e r  sp r ing  over turn .  Annual coho f i n g e r l i n g  p l a n t s  
i n  Bear Lake resumed i n  June 1972 a t  des i r ed  s tocking  d e n s i t i e s .  Resul tan t  
smolts were enumerated, sampled weekly f o r  age and s i z e  composition a s  wel l  
as  condi t ion  f a c t o r ,  and fin-marked f o r  recogni t ion  i n  t h e  f i s h e r y  before  
being r e l eased  a t  Bear Creek weir .  No th reesp ine  s t i ck l ebacks  have been 
de tec ted  i n  Bear Lake during f a l l  populat ion sampling o f  j uven i l e  coho by 
e l e c t r o f i s h i n g  o r  a t  Bear Creek weir  s i n c e  t h e  1971 r e h a b i l i t a t i o n .  

Bear Lake was s tocked from 1972-1975 a t  d e n s i t i e s  ranging from 2,461 t o  
2,503 f i n g e r l i n g s  p e r  su r f ace  hec t a re .  The cumulative e f f e c t  i n  j u s t  
t h r e e  years  r e s u l t e d  i n  c r i t i c a l l y  overstocking Bear Lake's coho r e a r i n g  
h a b i t a t .  

I n t ense  i n t r a s p e c i f i c  competit ion among f i n g e r l i n g s  ev iden t ly  depressed 
growth r a t e s ,  lowered s u r v i v a l s  and extended r ea r ing  du ra t ion  t o  
s m o l t i f i c a t i o n .  Mean seasonal  condi t ion  f a c t o r s  of  a l l  smolts sampled 
each yea r  were observed t o  drop from 0.98 (1973) t o  0.90 (1974) t o  0.89 
(1975). The percentage of  f i n g e r l i n g  p l a n t s  r e s u l t i n g  i n  age 1.0 smolts 
a l s o  decreased from 17.2% (1973) t o  14.5% (1974) t o  3.0% (1975). 
S imi l a r ly ,  biomass r a t i o s  of  age 1.0 smolts produced p e r  f i n g e r l i n g  
r e l e a s e  dec l ined  ab rup t ly  from 8 .9 : l  (1973) t o  4 . 9 : l  (1974) t o  0 .4 : l  (1975). 

Increased s t r e s s  from overcrowding apparent ly  l e d  t o  g r e a t e r  s u s c e p t i b i l i t y  
(lowered r e s i s t a n c e )  o f  r ea r ing  f i n g e r l i n g s  t o  n a t u r a l  d i seases  i n  Bear 
Lake. Though t h e  1975 smolt out-migrat ion (168,036 smolts) was t h e  l a r g e s t  
ever  recorded f o r  Bear Lake, over 91% were age 2.0 smolts i n  r e l a t i v e l y  
poor condi t ion .  Nearly 13% of t h e  smolt run d ied  from "eye fluke1' ,  
DiplostomuZum spathacewn, and fungus, SaproZegnia sp., d i seases  a t  t h e  
wei r .  Only 1.1% o f  t h e  143,589 smolts r e l ea sed  i n  1975 survived t o  r e t u r n  
a s  a d u l t s  i n  1976. 

A downward adjustment i n  Bear Lake's f i n g e r l i n g  s tocking  dens i ty  was 
t h e r e f o r e  c l e a r l y  i nd ica t ed  from t h e s e  f ind ings .  Bear Lake has been 
s tocked s i n c e  1976 a t  only 1,247 t o  1,265 p e r  hec t a re ,  o r  approximately 
one-half  previous l e v e l s ,  t o  enhance f i n g e r l i n g  growth and s u r v i v a l  t o  
smolts .  The following r e p o r t  p re sen t s  t h e  f ind ings  and d iscusses  t h e  
r e s u l t s  of  t h i s  reduced f i n g e r l i n g  s tocking  dens i ty  on Bear Lake's coho 
salmon product ion.  

RECOMMENDATIONS 

1. The p re sen t  o b j e c t i v e s  of  t h e  s tudy should be r e t a ined .  

2. A permanent coho a d u l t  t rapping-holding f a c i l i t y  should be cons t ruc ted  
i n  Seward Lagoon. 



3 .  The 1980 s tocking  d e n s i t y  of coho f i n g e r l i n g s  i n  Bear Lake should be 
ad jus t ed  according t o  emigrat ing smolt and r e s i d u a l  f i n g e r l i n g  
abundance, age composition and cond i t i on  f a c t o r  i n  1979. 

4. Marking o f  Bear Lake smelt out-migrat ions should be  discont inued.  

5. Basel ine d a t a  on Bear Lake's phys ica l ,  chemical, and b i o l o g i c a l  
parameters  should be c o l l e c t e d  pre l iminary  t o  a r t i f i c i a l  f e r t i l i z a t i o n  
experiments.  

OBJECTIVES 

1. To determine t h e  d i s t r i b u t i o n ,  abundance, and timing 
of outmigrant and a d u l t  coho salmon i n  t h e  Resur rec t ion  
Bay area .  

2. To determine t h e  age and s i z e  composition o f  outmigrant 
and a d u l t  coho salmon popula t ions  i n  s e l e c t e d  t r i b u t a r i e s .  

3.  To determine t h e  s p o r t  ha rves t  and f i s h i n g  m o r t a l i t y  
of  coho salmon i n  Resurrect ion Bay. 

4.  To determine t h e  methods and means o f  increas ing  
o r  extending t h e  freshwater  spawning and r e a r i n g  
a reas  o f  t h e  watershed, and mi t iga t ing  freshwater  
mor t a l i t y .  

5. To provide recommendations f o r  t h e  management o f  
coho salmon i n  t h e s e  waters  and d i r e c t  t h e  course 
o f  f u t u r e  s t u d i e s .  

TECHNIQUES USED 

The timing and abundance o f  sockeye and coho salmon smolts emigrating from 
Bear Lake downstream t o  Bear Creek weir  were determined by enumerating 
t h e s e  f i s h  a t  t h e  downstream migrant t r a p .  Weir l o c a t i o n  and d e s c r i p t i o n  
o f  t h e  downstream t rapping  f a c i l i t i e s  were presented by Logan (1969). 
The timing and abundance o f  a d u l t  sockeye and coho salmon were measured 
by enumerating t h e s e  f i s h  a t  t h e  w e i r ' s  upstream migrant t r a p .  Adult 
t rapping  f a c i l i t i e s ,  r e b u i l t  i n  1969 and modified i n  1970, were descr ibed  
by McHenry (1971). Bear Creek water  temperatures  and stream flows were 
recorded d a i l y  a t  t h e  wei r  t o  subsequent ly c o r r e l a t e  t hese  phys ica l  
parameters wi th  t h e  onse t ,  peak, and te rmina t ion  o f  migra t ions .  

Age and s i z e  composition o f  Bear Lake sockeye and coho smolt popula t ions  
were determined by weekly sampling a t  t h e  weir .  Age compositions o f  Bear 
Lake sockeye smolt and a d u l t  migra t ions ,  Bear Lake coho smolt and 
Resurrect ion Bay a d u l t  coho popula t ions  were determined by examining 
r ep resen ta t ive  s c a l e  impressions on 0.02-inch c e l l u l o s e  a c e t a t e  with a 
Bruning model 200 microfiche.  Smolt abundance p e r  age group was ca l cu la t ed  



by ex t r apo la t ing  t h e  age composition, a s  determined i n  weekly s c a l e  
sample a n a l y s i s ,  t o  t h e  t o t a l  number o f  smolts emigrat ing during those  
weekly per iods .  Age composition of  t h e  Bear Lake unmarked coho r e t u r n  
was not  sampled because wild coho r e tu rn ing  from n a t u r a l  product ion 
below t h e  weir  were i n d i s t i n g u i s h a b l e  from Bear Lake smolts r e l ea sed  
unmarked i n  1977. S i ze  composition o f  Bear Lake's sockeye and coho 
escapements were determined by r e p r e s e n t a t i v e l y  sampling t h e  migra t ions  
f o r  fork length ,  weight and sex. A l l  f i s h  sampled were anes the t i zed  i n  
a 50 mg/l s o l u t i o n  o f  MS-222 (Tr ica ine  methanesulfonate) t o  f a c i l i t a t e  
handling and minimize mor t a l i t y .  

Resurrect ion Bay coho s p o r t  ha rves t  and ang le r  e f f o r t  (man-days) were 
measured by a s t r a t i f i e d ,  random c r e e l  census conducted a t  t h e  Seward small  
boa t  harbor .  Sampling design and in te rv iew method were nea r ly  i d e n t i c a l  
t o  t h a t  descr ibed  by Logan (1966). The average number and percentage of 
s p o r t  f i s h i n g  boa t s  r e tu rn ing  t o  t h e  Seward small  boat harbor  were d e t e r -  
mined f o r  each of t h r e e  3.5-hour sampling per iods  extending from 11:30 a.m. 
t o  10 p.m. Returning boa ts  were not  sampled from 8 a.m. t o  11:30 a.m. 
because only 11.6% o f  t h e  weekend and 14.3% o f  t h e  weekday s p o r t  c r a f t  
re turned  during t h i s  per iod  i n  t h e  t h r e e  years  sampled (1964-1966). The 
mean number o f  boa ts  r e tu rn ing  during t h i s  morning per iod  was ex t r apo la t ed  
us ing  t h e  above percentages.  These es t imates  were then added t o  those  
determined f o r  t h e  t h r e e  per iods  sampled t o  e s t ima te  t o t a l  d a i l y  boa t s .  
To ta l  s p o r t  f i s h i n g  e f f o r t  and ha rves t  were est imated f o r  t h e  season by 
mul t ip ly ing  weekly means (anglers /boa t  and salmon/boat) t imes t o t a l  
r e tu rn ing  boa ts  f o r  a l l  weekends and weekdays included i n  t h e  c r e e l  census 
per iod .  Fishing m o r t a l i t y  and catch-to-escapement r a t i o  o f  marked ( f i n -  
c l ipped)  a d u l t  coho were determined by ex t r apo la t ing  t h e  marked coho ca tch  
observed during c r e e l  census and by recording marked coho i n  t h e  Bear Lake, 
Grouse Creek, and Seward Lagoon spawning escapements. Coho taken i n  t h e  
shore f i s h e r y  a f t e r  t h e  boat c r e e l  census terminated were considered 
"escapement" f o r  t h e  Resurrect ion Bay catch-to-escapement r a t i o  determina- 
t i o n .  

An index t o  Resurrect ion Bay coho escapement abundance was measured by 
conducting weekly foo t  surveys on seven l o c a l  index streams throughout 
immigration u n t i l  peak o f  spawning terminated.  A l l  ca rcasses  were 
examined f o r  c l ipped  f i n s ,  then  sexed and mut i la ted  t o  preclude recounting 
on subsequent surveys. 

Evaluat ion o f  Bear Lake's r e h a b i l i t a t e d  r ea r ing  environment was continued 
by measuring t h e  abundance, growth, and condi t ion  of  smolts surv iv ing  from 
t h e  1975, 1976, and 1977 coho f i n g e r l i n g  p l a n t s .  Smolt biomass (kilograms) 
product ion was c a l c u l a t e d  by mul t ip ly ing  t h e  seasonal  mean smolt weight 
(grams) p e r  age group by t h e  t o t a l  number o f  smolts emigrating i n  each age 
group i n  1978. 



FINDINGS 

Resul t s  

The f ind ings  presented  a r e  t h e  r e s u l t  o f  t h e  1978-1979 research  segment o f  
t h e  p r o j e c t .  For a d e s c r i p t i o n  o f  t h e  Resur rec t ion  Bay drainage and p a s t  
information c o l l e c t e d  on t h e  p r o j e c t ,  s e e  Logan (1962-1969) and McHenry 
(1970- 1978). 

Bear Lake Coho Smolt Migration: 

The Bear Creek wei r  downstream migrant t r a p  was opera ted  cont inuously from 
May 16 through September 15 when t h e  t r a p  was removed due t o  c e s s a t i o n  o f  
t h e  Bear Lake smolt emigrat ion.  Abundance and t iming o f  t h e  coho salmon 
smolt out-migrat ion a r e  shown i n  Table 2 .  A l l  f i n g e r l i n g s  were r e t a i n e d  
above t h e  weir  o r  res tocked  i n  Bear Lake i f  s u f f i c i e n t l y  abundant i n  t h e  
t r a p  t o  warrant haul ing  by t ruck .  

The out-migrat ion t o  t h e  downstream t r a p  t o t a l e d  97,814 smolts .  Trap 
m o r t a l i t y  claimed only  155 smolts (0.2% of t h e  out-migrat ion) .  A t o t a l  
o f  97,659 l i v e  smolts  were r e l ea sed  downstream. A predetermined 25% o f  t h e  
out-migrat ion rece ived  a r i g h t  v e n t r a l  (RV) f i n - c l i p  f o r  r ecogn i t i on  i n  t h e  
1979 Resurrec t ion  Bay s p o r t  f i s h e r y  and upon r e t u r n  t o  Bear Creek. Table 3 
shows t h e  number and percentage o f  smolts marked and sampled f o r  age, s i z e  
and condi t ion  f a c t o r  i n  each weekly per iod .  

Smolt emigrat ion began on May 17, peaked (50% o f  out-migrat ion)  by June 18, 
and terminated September 15. The h ighes t  d a i l y  count occurred on June 18 
when 9,073 (9.3% o f  t h e  t o t a l  run) were enumerated from t h e  t r a p .  

Mean s tream temperatures  when smolt emigrat ion began, peaked, and terminated 
were 4 . 7 ' ~  (40.5'~) , 1 0 . 6 ' ~  (51. 0 ' ~ )  , and 11 .4OC (52.5 F)  , r e spec t ive ly .  
Bear Creek s t ream flows ranged from 10 t o  65 c f s  during t h i s  per iod .  

The smolt out-migrat ion was comprised of  82.8% (81,014) age 1.0,  16.8% 
(16,457) age 2.0, and 0.4% (343) age 3.0 smolts .  Tables 4, 5 and 6 p re sen t  
t h e  mean fo rk  length ,  weight,  condi t ion  f a c t o r  and r e l a t i v e  percentage o f  
age 1 . 0 ,  2.0, and 3.0 smolts i n  t h e  weekly samples. Table 7 shows t h e  
weekly and seasonal  smolt abundance p e r  age group. An o v e r a l l  2 .5% (2,419 
smolts)  was r e p r e s e n t a t i v e l y  sampled during emigrat ion (Table 3) .  An 
est imated 80,886 age 1 .0 ,  16,431 age 2.0,  and 342 age 3.0 l i v e  smolts were 
r e l ea sed  downstream. 

Age 1.0 and 3.0 smolt migra t ions  peaked during t h e  week o f  June 17-23 
when Bear Creek water temperatures  averaged 1 0 . 9 ~ ~  (51  OF). Age 2.0 
smolts peaked i n  t h e  previous week a t  stream temperatures  averaging 7 . 8 ' ~  
(46 .1 '~ ) .  Approximately 69% of t h e  Bear Lake smolt out-migrat ion had 
emigrated t o  t h e  wei r  during t h e  f i r s t  week o f  10°c (50'~) mean water  
temperature recorded i n  Bear Creek. About 65% (+3%) o f  each Bear Lake 
smolt migra t ion  s i n c e  1973 has been processed through t h e  downstream t r a p  
during t h i s  per iod .  Bear Lake's t o t a l  coho smolt out-migrat ion,  t h e r e f o r e ,  
can be roughly p red ic t ed  on any given year  by e s t ima t ing  t h a t  65% o f  t h e  
smolt popula t ion  has reached t h e  weir  by t h e  end o f  t h e  week. 



Table 2. Bear Lake Coho Salmon Smolts Enumerated a t  Bear Creek Weir 
by Weekly Per iods ,  1978. 

Weekly 
Periods 

Number o f  Smolts 
Live Dead Total 

May 13 - May 19 2 3 5 

May 20 - May 26 16 16 

May 27 - June  2 136 

June 3 - June 9 10,127 

June 10 - June 16 33,651 

June 17 - June 23 23,673 

June 26 - June 30 17,084 

J u l y  1 - J u l y  7 9,174 

J u l y  8 - J u l y  14 1,739 

J u l y  15 - J u l y  21 965 

J u l y  22 - J u l y  28 618 618 

J u l y  29 - August 4 172 172 

August 5 - August 11 8 8 

August 12 - August 18 8 2 8 2 

August 19 - August 25 3 9 3 9 

August 26 - September 1 2 

September 2 - September 8 

September 9 - September 15 171 19 - 190 

To ta l  97,659 155 97,814 



Table 3. Bear Lake Coho Salmon Smolts Marked and Sampled a t  Bear Creek Weir by Weekly Pe r iods ,  1978. 

Weekly Number o f  Number Smolts Percent  o f  Number Smolts Percent  o f  
Periods Live Smolts Fin Clipped Weekly Migration* Sampled Weekly Migration* 

May 13 - 19 2 
May 20 - 26 16 
May 27 - June 2 136 
June 3 - 9 10,127 
June 10 - 16 33,651 
June 17 - 23 23,673 
June 24 - 30 17,084 
J u l y  1 - 7 9,174 
J u l y  8 - 14 1,739 
J u l y  15 - 21 965 
J u l y  22 - 28 618 
J u l y  29 - August 4 172 
August 5 - 11 8 
August 12 - 18 8 2 
August 19 - 25 3 9 
August 26 - Sept.  1 2 
Sept .  2 - 8 
Sept .  9 - 15 171 

To ta l  97,659 

* Minus t h e  155 smolts  expi r ing  from t r a p  m o r t a l i t y .  
** Six teen  smolts o f  t h i s  sample were no t  ass igned  t o  an age group due t o  t h e i r  r e g e n e r a t e  o r  

unreadable s c a l e  samples. 



Table 4 .  Mean Fork Length, Weight and Condit ion Fac tor  o f  Age 1.0 Bear Lake Coho Salmon Smolts 
Sampled Weekly a t  Bear Creek Weir, 1978. 

Weekly 
Periods 

Number o f  Percent  o f  Mean Length Mean Weight Condition 
Smolts Sample (mm) + SD (g) + SD Factor  ( K j *  

June 3 - 9 

June 10 - 16 

June 17 - 23 

June 24 - 30 

J u l y  1 - 7 

J u l y  8 - 14 

J u l y  15 - 21 

J u l y  22 - 28 

* K = ~ x 1 0 ~ ,  where W = mean weight i n  grams, and L = mean fork l eng th  i n  

L mi l l imeters .  



Table 5. Mean Fork Length, Weight and Condition Fac to r  o f  Age 2.0 Bear Lake Coho Salmon Smolts Sampled 
Weekly a t  Bear Creek Weir, 1978. 

Weekly 
Periods 

Number o f  Percent  o f  Mean Length Mean Weight Condi t ion  
Smolts Sample (mm) - + SD (g> + SD F a c t o r  (K) 

June 3 - 9 5 6 28.3 137.9 + 10.7 - 26.90 + 6.51 - 1.03 

June 10 - 16 

June 17 - 23 11 8 15.2 138.3 + 9.2 - 26.05 + 5.21 - 0.98 

June 24 - 30 

J u l y  1 - 7 2 6 7.4 149.5 - + 11.8 31.53 + 7.35 0.94 

Ju ly  8 - 14 

J u l y  15 - 21 1 4.3 156 37.5 0.99 

-.  J u l y  22 - 28 
G: 



Table 6.  Mean Fork Length, Weight and Condition Fac tor  o f  Age 3 .0  Bear Lake Coho Salmon Smolts 
Sampled Weekly a t  Bear Creek Weir, 1978. 

Weekly 
Periods 

Number of  Percent  Mean Length Mean Weight Condition 
Smolts of  Sample (mm) - + SD (g) + SD Factor  ( K )  

June 3 - 9 

June 10 - 16 

June 17 - 23 3 

June 24 - 30 1 

J u l y  15 - J u l y  2 1  

J u l y  2 2  - J u l y  28 1 6.7 208 83.1 0.92 



Table 7. Re la t ive  Abundance and Timing of  Age 1.0,  2.0 and 3.0 Bear Lake 
Coho Salmon Smolts Emigrating t o  Bear Creek Weir, 1978. 

Weekly 
Periods 

Number o f  Smolts** 
Age 1.0 Age 2.0 Age 3 .0  Tota l  

May 27 - June 2* 

June 3 - 9 

June 10 - 16 

June 17 - 23 

June 24 - 30 

J u l y  1 - 7 

J u l y  8 - 14 

J u l y  15  - 2 1  

J u l y  22 - 28 

J u l y  29 - August 4 

August 5 - 11 

August 12 - 18 

August 19 - 25 

August 26 - Sept .  1 

Sept .  2 - 8 

Sept .  9 - 15 

To ta l  

Percent  

* Includes 21 smolts  captured i n  previous two weeks. Age composition i s  
based on June 3 - 9 weekly sample. 

** Number of  smolts  p e r  age group a f t e r  week of  J u l y  22 - 28 i s  est imated 
by o v e r a l l  age composition determined up t o  t h a t  po in t .  



The 343 age 3.0 smolts  r e s u l t e d  from t h e  fou r th  f i n g e r l i n g  p l a n t  (450,000 
age 0.0 f i n g e r l i n g s  i n  1975) i n  Bear Lake following t h e  1971 l ake  r e h a b i l i -  
t a t i o n  p r o j e c t .  Bear Lake coho f i n g e r l i n g  p l a n t s  s i n c e  1973 a r e  summarized 
i n  Table 8,  and smolt product ion si.nce 1975 i s  presented  i n  Table 9.  To ta l  
f inger l ing- to-smol t  s u r v i v a l  f o r  t h e  1975 p l a n t  was 25.1%, o r  2.6 t imes t h a t  
of t h e  previous p l a n t .  This  increased  s u r v i v a l  r e s u l t e d  due t o  t h e  sub- 
s t a n t i a l  reduct ion  i n  Bear Lake's juveni le  coho r ea r ing  d e n s i t i e s  beginning 
i n  1976. Age composition of t h e  fou r th  Bear Lake smolt product ion cyc le  
was 56.8% age 1.0, 42.9% age 2.0, and 0.3% age 3.0. 

The 16,457 age 2.0 smolts  were produced from 224,600 age 0.0 f i n g e r l i n g  
s tocked i n  1976. With t h e  49,752 age 1 .0  smolts which emigrated i n  1977; 
29.5% of  t h a t  p l a n t  has  survived t o  smolts thus  f a r .  Since e l e c t r o f i s h i n g  
of  Bear Lake's r e s i d u a l  coho popula t ion  was not  conducted i n  t h e  f a l l  of 
1978, t h e  r e l a t i v e  abundance of  age 2.0 f i n g e r l i n g s  is  not  known. 
Therefore,  t h e  magnitude of  t h e  age 3.0 smolt out-migrat ion r e s u l t i n g  
from t h i s  p l a n t  is  unpredic tab le .  Except f o r  t h e  age 3.0 smolts a n t i c i p a t e d  
i n  1979, age composition of Bear Lake's f i f t h  smolt product ion cyc le  was 
75.1% age 1.0 and 24.9% age 2.0. 

The 81,014 age 1.0 smolts  r e s u l t e d  from t h e  s i x t h  annual Bear Lake p l a n t  
of  227,700 age . O  f i n g e r l i n g s  i n  1977. This was t h e  second f i n g e r l i n g  
r e l e a s e  made s i n c e  1972 with reduced s tocking  dens i ty  (Table 8 ) .  
Fingerl ing-to-smolt  s u r v i v a l  of t h i s  age group was 35.6%, which i s  t h e  
h ighes t  percentage r e a l i z e d  s i n c e  1971 of  any Bear Lake f i n g e r l i n g  p l a n t  
r e s u l t i n g  i n  yea r l i ng  smolts .  I t  i s  a n t i c i p a t e d  t h a t  t o t a l  f i nge r l i ng -  
to-smolt s u r v i v a l  o f  t h i s  p l a n t  w i l l  exceed 50%. 

Age 1.0 smolts not  only were t h e  most abundant bu t  a l s o  t h e  second l a r g e s t  
f i s h  i n  t h e i r  age group ever  t o  emigrate Bear Lake i n  t he  p r o j e c t ' s  h i s t o r y .  
I t  i s  noted,  however, t h a t  they  r e s u l t e d  from f i n g e r l i n g s  averaging 644/kg 
(292/1b) o r  approximately 51 mm i n  fork  length  when s tocked (Table 8 ) .  
F inger l ings  s tocked p r i o r  t o  1976 were considerably smal le r ,  ranging from 
35 mm t o  41 mm. 

Age 1.0 smolts averaged 120.0 mm and 16.89 g f o r  a condi t ion  f a c t o r  ( K )  o f  
0.98 a t  peak o f  migra t ion ,  June 17-23. This age group i n  October, 1977, 
(age 0.0 f i n g e r l i n g s )  averaged 93.4 mm i n  t h e  Bear Lake e l e c t r o f i s h i n g  
popula t ion  sample (n = 590). Therefore,  t h e s e  f i s h  grew nea r ly  27 mm 
during t h e  win te r - ea r ly  spr ing  months before  migrat ing a s  age 1.0 smolts .  
Although age 0.0 f i n g e r l i n g s  comprised 97.8% o f  t h a t  sample, r e s u l t a n t  
age 1.0 smolts composed 82.8% of  t h e  1978 smolt out-migration. Weighted K 
o f  age 1.0 smolts  f o r  t h e  June 3-July 28 sampling per iod  was 0.97, compared 
t o  1.02 i n  1977. 

Age 2.0 smolts averaged 134.8 mm and 24.12 g f o r  a K = 0.98 a t  migrat ion 
peak, June 10-16. This  age group i n  October, 1977, (age 1.0 f i n g e r l i n g s )  
averaged 124.5 mm, s o  increased  an a d d i t i o n a l  10 mm over  win ter .  Age 1 .0  
f i n g e r l i n g s  comprised only 2.0% o f  t h e  f a l l  populat ion sample, bu t  16.8% 
of t h e  1978 smolt out-migrat ion.  Weighted K o f  age 2.0 smolts .was 0.98, 
i d e n t i c a l  t o  t h a t  i n  1977. 



'Table 6 .  Sununary o f  Bear Lake Cello Salmon F inge r l i ng  P l a n t s ,  1973-1978 

Brood Source 
Year of Eggs 

Number Weight S i z e  Density Dates o f  P l a n t i n g  
of Fish  l b s .  kg. No./lb No./kg No./acre No./ha P l an t s  Method 

1972 Bear Lake 96,900 113 51.3 

Lake Rose Tead* 346,400 538 244.0 

1973 Upper S t a t ion*  240,900 476 215.9 

Upper S t a t ion*  200,900 416 188.7 

Upper S t a t ion*  9,000 29 13.2 --- 
Total** 450,800 417.8 --- 

1974 Bear Lake 245,600 454 205.9 

Bear Lake 204,400 455 206.4 

Total** 450,000 909 412.3 --- --- 
1975 Bear Lake 149,800 433 196.4 

Bear Lake 74,800 185 83.9-  

Total** 224.650 618 280.3 --- 
1976 Bear Lake 227,700 780 353.8 --- 

1977 Bear Lake 157,000 457 207.3 

Tota l  225.800 a --- 

* These systems a r e  l o c a t e d  on Kodiak I s l and .  

** Weighted averages.  

June  19 

June  20 

1973 

J u l y  15 

J u l y  16 

J u l y  16 

1974 

June  19 

J u l y  1 

1975 

June  10 

June  14 

1976 

June  16 

1977 

June  20 

June  21 

1978 

Truck- boa t  

S c a t t e r e d  

Truck-boat 

S c a t t e r e d  

A i r c r a f t  

S c a t t e r e d  

A i r c r a f t  

S c a t t e r e d  

Truck-boat 

S c a t t e r e d  

Truck-boat 

S c a t t e r e d  



Table 9. Summary of Bear Lake Coho Salmon Smolt Abundance and Biomass Produced since 1975 from Annual 
F inger l ing  P lan ts ,  1974-1977.  

Year of  No. o f  Fingerl ings Smolt Product ion by Year To ta l  Surv iva l  t o  
Pl a n t  and Weight (kg) 1975 1976 1977 1978 Product ion Smolt (%) 

Number 450,800 13,487 28,211 1,686 
Weight (kg) 418.1 155.9 1,029.5 94.1 
Weight Rat io 0 .4 : l  2 . 5 : l  0 .2 : l  

Number 
Weight (kg) 
Weight Rat io  

Number 224,600 
Weight (kg) 280.3 
Weight Rat io  

Number 227,700 
Weight (kg) 353.8 
Weight Rat io  

* Includes only  age 1.0 and 2.0 smolt product ion.  
** Includes only age 1.0 smolt product ion.  



Bear Lake's es t imated  smolt biomass product ion was 70.9 kg lower than  i n  
1977, which was 76.6 kg below 1976. Using 1976 a s  a re ference  p o i n t ,  
Bear Lake's y i e l d  has decreased approximately 7,630 smolts (averaging 
19.33 g i n  1977 and 1978 combined) due t o  t h e  147.6 kg l o s s  i n  biomass 
production. The reasons f o r  t h i s  s l i g h t  bu t  cont inuing dec l ine  a r e  
unknown, al though it may be r e l a t e d  t o  t h e  d r a s t i c  reduct ion  i n  Bear 
Lake's sockeye salmon product ion s i n c e  1970. 

Bear Lake was res tocked  on June 20-21, 1978 with 225,800 age 0.0 coho 
f i n g e r l i n g s  (1977 brood, Bear Lake o r i g i n )  averaging 743/kg. (337/1b) t o  
maintain smolt product ion.  

Other  Species  : 

The t o t a l  sockeye salmon smolt out-migrat ion enumerated from t h e  t r a p  was 
11,952 f i s h .  Trap m o r t a l i t y  claimed only e i g h t  smolts ,  o r  0.1% o f  t h e  
downstream migrat ion.  The f i r s t  smolt was captured on May 17, and t h e  last 
on J u l y  26. The h ighes t  d a i l y  count occurred on May 29 when 1,403 smolts  
(11.7% o f  t h e  migrat ion)  were enumerated. The ma jo r i t y  (80.1%) emigrated 
between May 20 and June 19, when water  temperatures  ranged from 3.8OC t o  
1 1 . 7 ' ~  ( 3 9 ° ~ - 5 3 0 ~ )  and stream flows, from 37 t o  65 c f s .  The smolt ou t -  
migra t ion  was comprised of 11,678 (97.7%) age 1.0,  248 (2.1%) age 3.0, and 
26 (0.2%) age 4.0 smolts .  Age 4.0 smolts r e s u l t e d  from t h e  1973 escapement 
o f  145 females and 91 males, inc luding  t h e  1,044 age 1.0, 868 age 2.0, and 
573 age 3.0 smolts  which emigrated i n  1975, 1976, and 1977 r e s p e c t i v e l y ,  
t h e  t o t a l  smolt product ion was 2,511 smolts (17.3 p e r  female) f o r  t h e  
second, p o s t - r e h a b i l i t a t i o n  sockeye escapement i n t o  Bear Lake. Age 3.0 
smolts were produced by t h e  36 females and 24 males t h a t  spawned i n  1974. 
With t h e  6 age 1.0 and 284 age 2.0 smolts  r e s u l t i n g  i n  1976 and 1977, a 
t o t a l  o f  538 smolts  (14.9 pe r  female) were produced by t h i s  parent  brood. 
No age 2.0 smolts  were produced due t o  only seven jacks r e tu rn ing  t o  Bear 
Lake i n  t h e  1975 escapement (Bear Lake produced no sockeye smolts i n  1972- 
1973 because o f  t h e  1971 l ake  r e h a b i l i t a t i o n ) .  Age 1.0 smolts r e s u l t e d  
from t h e  271 females and 307 males i n  t h e  1976 Bear Lake escapement. 
Age 1 .0  and 3.0 smolts  peaked during May 27-June 2, while  age 4.0 smolts 
delayed emigrat ion u n t i l  June 17-23. A t  peak o f  migrat ion,  age 1.0, 3.0, 
and 4.0 smolts averaged 108.1, 182.2, and 227.0 mm, r e spec t ive ly .  Condition 
f a c t o r s  p e r  age group during migra t ion  peaks were 1.04 (age 1 .0 ) ,  0.99 
(age 3.0) and 0.88 (age  4 .0 ) .  

A t o t a l  o f  212 Dolly Varden were captured i n  t h e  downstream t r a p  and 
r e l eased  below t h e  weir .  No th reesp ine  s t i ck l ebacks  were caught i n  t h e  
t r a p  nor  observed i n  Bear Lake. 

Resurrect ion Bay Coho Salmon Harvest and E f f o r t :  

A s t r a t i f i e d ,  random c r e e l  census t o  determine t h e  Resurrect ion Bay coho 
s p o r t  ha rves t  and e f f o r t  was i n i t i a t e d  a t  t h e  Seward small  boa t  harbor  on 
J u l y  8 and te rmina ted  September 10. Very few coho were taken before  t h e  
c r e e l  census began s i n c e  most s p o r t  f i s h i n g  e f f o r t  was d i r e c t e d  toward t h e  
more abundant rock f i sh ,  Sebastes spps., from mid-May through e a r l y  J u l y .  



The season ' s  t o t a l  ha rves t  was an es t imated  15,550 coho. This  e s t ima te  
was ex t r apo la t ed  from in te rv iews  wi th  5,352 ang le r s  harves t ing  3,587 coho 
during t h e  c r e e l  census period.  Peak of  t h e  ha rves t  occurred on August 13, 
second day o f  t h e  Seward S i l v e r  Salmon Derby, when an es t imated  1,258 f i s h  
(8.1% of t h e  season ' s  ha rves t )  were taken. The season ' s  t o t a l  and derby 
ha rves t s  a r e  summarized f o r  1974 through 1978 i n  Table 10. 

Marked a d u l t  coho con t r ibu ted  34.6%, o r  an es t imated  5,386 f i s h ,  t o  t h e  
1978 Resurrec t ion  Bay s p o r t  ha rves t .  With t h e  1,319 unmarked Bear Lake 
a d u l t s  est imated (by applying t h e  0 .58: l  catch-to-escapement r a t i o  of 
marked Bear Creek r e t u r n s  t o  t h e  unmarked Bear Creek escapement) i n  t h e  
ha rves t ,  t h e  t o t a l  con t r ibu t ion  of enhanced a d u l t  coho product ion was 
6,705 fi.sh, o r  43.3% t o  t h e  s p o r t  f i s h e r y .  

The major source (51.3%, o r  3,442 RV a d u l t s )  o f  t h e  enhanced coho ca tch  
r e s u l t e d  from 100,450 ha tchery- reared  and marked smolts  s tocked i n  Seward 
Lagoon i n  May, 1977. The second most abundant cont ibut ion ,  (30.4%, o r  
2,035 a d u l t s )  surv ived  from 99,844 Bear Lake smolts  (25% Ad-LV marked) 
and 35,100 Ad-RV marked, ha tchery  smolts r e l ea sed  i n  Bear Creek i n  1977. 
The remaining 18.3%, o r  1,228 LV a d u l t s  re turned  from 35,100 ha tchery  smolts 
p l an ted  i n  Grouse Lake i n  May, 1977. 

In a d d i t i o n  t o  t h e  marked a d u l t  ha rves t ,  an es t imated  63 Ad-CWT marked 
immatures and jacks con t r ibu ted  0.4% t o  t h e  s p o r t  ca tch .  These f i s h  
r e s u l t e d  from t h e  25% Ad-CWT marked segment of  126,000 age 1.0 (1976 brood 
Bear Lake o r i g i n )  ha tchery- reared  smolts s tocked i n  Seward Lagoon, 50% 
Ad-CWT por t ion  o f  53,500 smolts (same age and o r i g i n )  r e l ea sed  i n  Grouse 
Lake, and 95% Ad-CWT marked component o f  28,600 smolts p lan ted  i n  lower 
Bear Creek i n  l a t e  May-early June, 1978. Age 1.1 Ad-CWT and unmarked 
a d u l t s  surv iv ing  from t h e s e  smolt r e l e a s e s  w i l l  r e t u r n  i n  1979. 

The t o t a l  s p o r t  f i s h i n g  e f f o r t  exer ted  f o r  Resurrect ion Bay coho was an 
est imated 22,291 man-days. Twenty-four percent  of  t h e  season ' s  e f f o r t  was 
sampled during t h e  c r e e l  census per iod .  The mean number and percentage of 
s p o r t  f i s h i n g  boa ts  r e tu rn ing  d a i l y  t o  t h e  Seward small  boat  harbor  a r e  
shown i n  Table 11. The average number o f  anglers  p e r  boat was a s  follows: 
weekdays, 3.13; weekends, 3.24; and t h e  salmon derby, 3.12. Fishing e f f o r t  
and mean seasonal  ca tch  pe r  hour a r e  summarized i n  Table 1 2 .  The f i sh ing  
e f f o r t  w a s  5 ,750 man-days on weekdays and 6,477 on weekends, excluding 
t h e  derby. M i l i t a r y  personnel and dependents, f i s h i n g  on boa ts  provided 
by t h e  Army and A i r  Force r e c r e a t i o n  camps a t  Seward, con t r ibu ted  8.8% 
(1,969 man-days) t o  t h e  t o t a l  e f f o r t .  The seasonal  mean ca tch  p e r  hour 
was 0.126 coho. C i v i l i a n  anglers  f i s h i n g  on weekdays r e a l i z e d  t h e  h ighes t  
coho catch pe r  hour (0.175),  whereas t h e  lowest catch r a t e  (0.106) occurred 
during weekends when e f f o r t  was more in t ense .  The average number o f  hours 
ang le r s  f i shed  pe r  day were a s  fol lows:  weekdays, 5.18; weekends, 4.78; 
and salmon derby, 6.26. 

Examination o f  377 s c a l e  samples randomly c o l l e c t e d  throughout t h e  s p o r t  
f i s h e r y  d i sc losed  t h a t  t h e  unmarked "wild" coho popula t ion  was comprised 
of 68.0% age 1.1, 27.3% age 2.1, and 4.7% age 3 .1  a d u l t s .  This  age 



Table 10. Derby and To ta l  Spor t  Harvest o f  Coho Salmon i n  Resur rec t ion  
Bay, 1974-1978. 

Year 
To ta l  Spor t  Derby 

Harvest Harvest 
% Derby 
Harvest 

Table  11. Mean Number and Percentage of  Spor t  Fishing Boats Returning t o  
t h e  Seward Small Boat Harbor During Each Sampling Period,  1978. 

Weekends Weekdays 
Mean No. Mean No. 

Per iods (hours) of  Boats Percent  o f  Boats Percent  

8:00 a.m. - 11:30 a.m.* 15.4 11.6 6.0 14 .3  

6:30 p.m. - 10:OO p.m. 29.9 22.4 11.7 27.9 

T o t a l  ' 133.1 100.0 42.0 100.0 

* Percentage f o r  t h i s  pe r iod  determined by three-year  mean, 1964-1966. 



Table 12. Derby and To ta l  Spor t  E f f o r t  (Man-Days) Exerted f o r  Coho Salmon 
and Mean Catch Per  Hour i n  Resur rec t ion  Bay, 1974-1978. 

Per iod  o f  To ta l  Derby % Derby Catch 
Year Census Efforl: E f fo r t  E f f o r t  Per  Hour 

1974 J u l y  2 - Sept .  9 25,902 10,225 39.5 0.109 

1975 J u l y  9 - Sept .  7 20,047 5,871 29.3 0.135 

1976 J u l y  8 - Sept .  12 19,681 8,421 42.8 0.084 

1977 J u l y  9 - Sept .  7 23,997 9,121 38.0 0.113 

1978 J u l y  8 - Sept .  10 22,291 10,064 45.1 0.126 



composition i s  s i m i l a r  t o  t h a t  of t h e  1977 sample (70.6% age 1.1, 27.4% age 
2.1 ,  and 2.0% age 3.1 f i s h ;  McHenry, 1978). I t  should be noted,  however, 
t h a t  unmarked Bear Lake coho comprised 13.1% o f  t h e  t o t a l  unmarked a d u l t  
catch,  and probably en te red  t h e  above sample a t  a s i m i l a r  frequency. Since 
smolt s u r v i v a l  d i f f e r e n t i a t i o n  between r e tu rn ing  age 1.1, 2 . 1 ,  and 3.1 
unmarked a d u l t s  i s  no t  monitored a t  Bear Creek wei r ,  t h e  e x t e n t  of age 
composition skewing of t h e  wild popula t ion  sample by t h e  l a t t e r  i s  unknown. 
Age composition o f  t h e  1977 m a r k e d  Bear Lake coho smolt emigrat ion was 
49.8% age 1.0, 48.4% age 2.0, 1.7% age 3.0,  and 0.1% age 4.0. The dominant 
age c l a s s  of  wi ld  Resur rec t ion  Bay coho popula t ions  has changed from age 
2.0 (4-year-old) t o  age 1.1 ( three-year -o ld)  f i s h  s i n c e  1975. Table 1 3  
shows t h e  age composition t r end  s i n c e  1972. Mean fork lengths  and weights 
o f  wi ld  coho a r e  presented  i n  Table 14. The male-to-female sex  r a t i o  was 
1.1:l i n  t h e  s p o r t  f i s h e r y .  

An es t imated  610 chinook salmon were harves ted  during t h e  census pe r iod  
a t  an average r a t e  of 0.15 p e r  boat .  This  spec i e s  was most abundant 
during mid-July when ang le r s  averaged 0.31 f i s h  p e r  boa t .  Most chinook 
taken were immature f i s h  i n  t h e i r  f i r s t  and second ocean yea r s .  Or ig ins  
o f  t h e s e  s tocks  a r e  unknown as  chinook r a r e l y  ascend Resurrect ion Bay 
s treams.  No age 0.2 jacks r e s u l t i n g  from 25,100 LV marked smolts  r e l ea sed  
i n  Box Canyon Creek i n  1976, nor  any age 0 .1  jacks from 50,000 RV marked 
smolts s tocked i n  t h a t  t r i b u t a r y  i n  1977 were observed e i t h e r  during 
c r e e l  census o r  on t h r e e  Box Canyon Creek foo t  surveys conducted from 
J u l y  11 t o  August 29. Age 0 .3  a d u l t s  from t h e  1976 l o t ,  age 0.2 jacks 
from t h e  1977 r e l e a s e ,  and age 0.1 jacks from t h e  1978 p l a n t  (150,500 
smolts ,  25% marked Ad-CWT) a r e  expected t o  r e t u r n  i n  1979. 

The Resurrect ion Bay pink salmon r e t u r n  i n  1978 ev iden t ly  was nea r ly  a s  
l a r g e  a s  t h a t  i n  1970 when an es t imated  3,784 were taken i n  t h e  s p o r t  
f i she ry .  The es t imated  pink salmon ha rves t  i n  1978 was 3,367 f i s h .  A 
24-hour commercial purse  s e i n e  f i s h e r y  he ld  on August 7 harves ted  approxi- 
mately 30,000 pink salmon by t e n  s e i n e  boa t s .  Pink salmon were most 
abundant i n  t h e  s p o r t  f i s h e r y  from l a t e  J u l y  through e a r l y  August when 
ang le r s  averaged 1.31 f i s h  pe r  boa t .  Pink salmon ca tch  p e r  man-day averaged 
0.36 i n  1978 compared t o  0.39 i n  1970. 

Adult Coho Timing and Abundance i n  Index Streams: 

Peak o f  t h e  1978 index escapements ranged from October 14 t o  November 13, 
and peak o f  spawning gene ra l ly  occurred wi th in  t h e  following two weeks i n  
t h e s e  index areas .  Estimated minimum escapements o f  wild coho i n  each 
stream index a r e a  s i n c e  1974 a r e  presented  i n  Table 15. A s  noted previous ly  
(McHenry, 1978), s t r a y i n g  of  marked, ha tchery- reared  smolt r e l e a s e s  
( inc luding  marked Bear Lake smolts)  observed i n  most index streams i s  
considered i n s i g n i f i c a n t  r e l a t i v e  t o  t h e  t o t a l  r e t u r n  o f  each l o t .  

The t o t a l  combined index escapement of  708 wild a d u l t s  i s  nea r ly  seven 
t imes t h e  magnitude of  t h e  1975 pa ren t  brood escapement which mainly 
produced i t ,  and twice t h e  abundance o f  t h e  previous cyc le  (1974-1977) 



Table 13. Age Composition of Wild Resur rec t ion  Bay Coho Salmon Popula t ions  1972-1978. 

Year 
Sampling 

Period 
No. o f  

F i s h  
Age Composition 

1.1 2.1 3 .1  To ta l  

1972 J u l y  4 - Sept .  4 179 

1973 J u l y  7 - Sep t .  2 201 

1974 J u l y  2 - Sep t .  1 236 

1975 J u l y  9 - Sept .  11 250 

1976 J u l y  8 - Sep t .  3 213 

1977 J u l y  9 - Sep t .  7 303 

1978 J u l y  8 - Sep t .  10 377 



Table 14. Mean Fork Length (mm) and Weight (kg) of  Wild Adult Coho Salmon 
Sampled From t h e  1978 Resurrect ion Bay Spor t  Fishery.  

Number Mean Length Mean Weight 
of F ish  (m) and SD (kg) and SD 

Males 

Females 

To ta l  

Table 15. Minimum Wild Coho Salmon Escapement i n  Seven Index Streams i n  
t h e  Resur rec t ion  Bay Area, 1974 - 1978. 

Name of 
Stream 

Minimum Escapement Mean 
1974 1975 1976 1977 1978 1974-1977 

Airpor t  

Box Canyon 

Clear  

Dairy 

Grouse 

J ~ P  

Mayor 

To ta l  



mean. However, it i s  noted t h a t  t h e  Grouse Creek escapement of 360 wild 
coho was about f i v e  t imes i t s  previous cyc le  mean, and was mainly respons ib le  
f o r  t h e  g r e a t l y  increased  t o t a l  escapement. 

Bear Lake Upstream Migration: 

The Bear Creek wei r  upstream migrant t r a p  was opera ted  cont inuously from 
May 16 through October 31. The f i r s t  a d u l t  coho en tered  t h e  t r a p  on 
September 2 and t h e  l a s t  one was captured  October 31. An es t imated  474 
coho spawned below t h e  wei r  according t o  foo t  surveys made a f t e r  t h e  a d u l t  
run had en tered  t h e  t r a p .  

A t o t a l  o f  2,959 a d u l t s  and 130 jacks were enumerated from t h e  t r a p .  
Abundance and t iming of t h e  a d u l t  coho migrat ion a r e  shown i n  Table 16. 
Weekly breakdown o f  t h e  a d u l t  migrat ion by r e l e a s e  l o t  i s  p resented  i n  
Table 17. 

The a d u l t  migra t ion  peaked (50%) on October 4, and t h e  h ighes t  d a i l y  
count of  351 f i s h  (11.9% of t h e  a d u l t  run) occurred on October 7. Mean 
stream temperatures  a t  t h e  beginning, peak, and end o f  migrat ion were 
1 3 . 3 ' ~  (56. o°F) , 8. 1°c (46.5'~) and 4 . 2 ' ~  (39.  OF), r e spec t ive ly .  Most 
of  t h e  migra t ion  (89.1%) occurred from September 16 through October 20 
when Bear Creek temperatures ranged from 6 . 1 ' ~  t o  1 1 . 7 ' ~  (43'~-53OF) and 
flows, from 11 c f s  t o  150 c f s .  

Since no Ad (only) marked smolts were r e l ea sed  i n  Bear Creek i n  1977, t h e  
127 Ad a d u l t s  r e tu rn ing  i n  1978 (Table 17) r e s u l t e d  from v e n t r a l  f i n  
regenera t ion  i n  t h e  Ad-RV and Ad-LV l o t s .  The 127 Ad f i s h ,  t he re fo re ,  
were apport ioned t o  those  groups on t h e  b a s i s  o f  t h e i r  r e l a t i v e  abundance 
a t  t h e  weir  (79.5% Ad-RV vs. 20.5% Ad-LV). This  assumes t h a t  both l o t s  
experienced equal  v e n t r a l  f i n  regenera t ion .  Time d id  not  permit  measuring 
v e n t r a l  f i n s  o f  Ad marked f i s h  o r  recording v e n t r a l  f i n  abnormal i t ies  on 
Ad-RV and Ad-LV f i s h .  Table 18 shows t h e  var ious  components comprising 
t o t a l  a d u l t  r e tu rns  of  Bear Lake, Bear Creek, Grouse Lake and Seward Lagoon 
coho product ion from 1977 smolt r e l ea ses .  

An est imated 649 Ad-RV coho (548 + 101 Ad) re turned  t o  t h e  weir.  With t h e  
additional 176 (156 + 20 Ad) that spawned below the weir and 150 which 
s t r ayed  i n t o  l o c a l  s t reams,  t h e  t o t a l  Ad-RV coho escapement was an e s t i -  
mated 975 f i s h .  Including t h e  687 (650 + 37 Ad) est imated taken i n  t h e  
Resurrect ion Bay boat  ha rves t  and 47 taken during t h e  beach f i s h e r y ,  t h e  
t o t a l  r e t u r n  was 1,709 Ad-RV coho. These a d u l t s  r e s u l t e d  from 35,100 
age 1.0 (1975 brood, Bear Lake o r i g i n )  smolts marked a t  For t  Richardson 
and r e l eased  by Hatchery Serv ices  i n  Bear Creek below t h e  weir  on May 13-15, 
1977. To ta l  smol t - to-adul t  su rv iva l  o f  t h i s  r e l e a s e  l o t  was 4.9%. 

An est imated 173 Ad-LV coho (147 + 26 Ad) ascended Bear Creek t o  t h e  wei r ,  
and an a d d i t i o n a l  40 (35 + 5 Ad) spawned i n  lower Bear Creek. The t o t a l  
Ad-LV escapement, t h e r e f o r e ,  was an es t imated  213 coho. With t h e  29 
(27 + 2 Ad) es t imated  caught i n  t h e  boat  f i s h e r y ,  t h e  t o t a l  Ad-LV r e t u r n  
was 242 f i s h .  These coho r e s u l t e d  from 24,961 age 1.0,  2.0, and 3.0 Bear 
Lake smolts marked and r e l eased  a t  Bear Creek weir  i n  1977. To ta l  s u r v i v a l  
of  t h i s  group was only 1.0%. 



Table 16. Bear Lake Adult Coho Salmon Enumerated Through Bear Creek Weir 
by Weekly Periods, 1978. 

Weekly 
Periods Marked Unmarked* Male Female Total 

Sept. 2 - 8 6 6 6 

Sept. 9 - 15 2 7 146 148 25 173 

Sept. 16 - 22 154 712 542 324 866 

Sept. 23 - 29 74 302 2 04 172 376 

Sept. 30 - Oct. 6 125 366 31 6 175 491 

Total 84 2 2,117 1,805 1,154 2,959 

* Seventy-five percent of the 1977 smolt out-migration were released un- 
marked to enhance smolt-to-adult survival. 



Table 17. Marked Adult coho Salmon Enumerated through Bear Creek Weir by 
Weekly Per iods ,  1978. 

Weekly 
Periods 

Mark (F in-c l ip)  * Tota l  
Ad-RV Ad-LV Ad LV RV 

Sept .  2 - 8 

Sept .  9 - 15 8 5 14 

Sept .  16 - 2 2  4  8 5 0 5 2 

Sept .  23 - 29 2 7 2 7  17 3 7 4 

Sept .  30 - Oct. 6  8 6 2 2 16 1 125 

Oct. 28 - Nov. 3 3 - - - - - 3 - 
Tota l  54 8 147 127 12 8 84 2 

* Ad-RV (adipose- r igh t  v e n t r a l )  - 1977 Bear Creek smolt r e l e a s e  
Ad-LV (ad ipose - l e f t  v e n t r a l )  - 1977 Bear Lake smolts marked (25%) a t  weir  
Ad (adipose only)  - r e s u l t i n g  from v e n t r a l  f i n  regenera t ion  of  above 

marks 
LV ( l e f t  v e n t r a l )  - 1977 Grouse Lake smolt r e l e a s e  
RV ( r i g h t  v e n t r a l )  - 1977 Seward Lagoon smolt r e l e a s e  



Table 18. To ta l  Adult Return Components of  Bear Lake, Bear Creek, Grouse Lake and Seward Lagoon Enhanced 
Coho Salmon Production from 1977 Smolt Releases .  

Water Body 
and Fin Mark 

Boat 
Harvest 

Bear Creek 

Bear Lake 
Ad- LV 
Ad (only) 
UNM* * * 

Grouse Lake 
LV 

Seward 
Lago on 

RV 

650 + 37 Ad* 

27 + 2 Ad* 

Beach 
Harvest  Escapement Below Weir 

Smolt- 
To ta l  to-Adult 

S t r a y s  Return Surv iva l  (%) 

* The 39 Ad coho were apport ioned t o  t h e  Ad-RV and Ad-LV coho caught on t h e  b a s i s  o f  t h e i r  r e l a t i v e  
abundance i n  t h e  harves t :  96.0% Ad-RV vs .  4.0% Ad-LV. 

** The 152 Ad coho were apport ioned t o  t h e  Ad-RV and Ad-LV l o t s  based on t h e i r  r e l a t i v e  abundance i n  
t he  Bear Creek escapement: 79.5% Ad-RV vs .  20.5% Ad-LV. 

*** Boat ha rves t  of unmarked Bear Lake coho was es t imated  by applying t h e  0 .58: l  catch-to-escapement 
r a t i o  of marked Bear Creek f i s h  t o  t h e  2,274 unmarked Bear Creek escapement. Cont r ibut ion  o f  
unmarked Bear Lake coho t o  t h e  431 wild coho taken i n  t h e  beach f i s h e r y  was unknown but  probably 
n e g l i g i b l e  due t o  t h e  few Ad-RV and LV marked f i s h  observed i n  t he  h a r v e s t .  



In c o n t r a s t ,  an es t imated  3,593 unmarked Bear Lake coho survived from 
74,883 smolts  r e l e a s e d  unmarked p a s t  t h e  weir  i n  1977. T o t a l  smolt- to-  
a d u l t  s u r v i v a l  of t h i s  l o t ,  t he re fo re ,  was es t imated  a t  4.8%, n e a r l y  
i d e n t i c a l  t o  t h a t  of  t h e  Ad-RV d e s p i t e  t h e  s i z e  d i f f e r e n t i a l  a t  r e l e a s e .  
Ad-RV smolts averaged 43.2 g (10.5/lb) compared t o  19.7 g (23.1/lb) mean 
weight of Bear Lake smolts  i n  1977. Unmarked Bear Lake smolts r e a l i z e d  
about f i v e  t imes t h e  s u r v i v a l  of t h e i r  marked counterpar t s .  

Although it i s  recognized t h a t  some o f  t h e  unmarked Bear Creek coho 
probably r e s u l t e d  from n a t u r a l  smolt product ion i n  lower Bear Creek, t h e  
v a s t  ma jo r i t y  of t h e s e  a d u l t s  a r e  be l ieved  t o  have survived from t h e  
aforementioned Bear Lake smolt r e l e a s e .  

The 1 2  LV and 8 RV coho enumerated from t h e  t r a p ,  p l u s  81 LV and 20 RV 
f i s h  t h a t  spawned below t h e  wei r ,  s t r ayed  from t h e  1977 smolt r e l e a s e s  i n  
Grouse Lake and Seward Lagoon, r e spec t ive ly .  Although l o c a l  s t r a y i n g  of 
a d u l t  coho from Seward a r e a  smolt r e l e a s e s  has been noted i n  r ecen t  yea r s ,  
incidence of t h i s  phenomenon i s  r e l a t i v e l y  i n s i g n i f i c a n t .  In  1978, s t r a y -  
ing  accounted f o r  on ly  0.01% t o  0.4% o f  any r e l e a s e  l o t .  

Mean fo rk  length  and weight of a d u l t  coho sampled a t  t h e  weir  a r e  presented  
i n  Table 19. The male-to-female sex r a t i o ,  excluding jacks,  was 1 .6 : l  i n  
t h e  Bear Creek escapement. 

Most (82.3%) o f  t h e  jack coho migra t ion  r e s u l t e d  from 107 prematurely 
r e tu rn ing  Ad-CWT marked, ha tchery- reared  smolts  r e l ea sed  i n  Bear Creek 
below t h e  weir.  These f i s h  (27,156) were age 1.0 (1976 brood, Bear Lake 
o r i g i n )  and averaged 45.0 g (10/ lb)  on May 31, 1978 when stocked. Most of 
t h e  23 unmarked jacks captured probably re turned  from an a d d i t i o n a l  1,418 
unmarked smolts  r e l ea sed  with t h e  above p l a n t ,  s i n c e  they  were t h e  same 
s i z e  a t  r e l e a s e .  The 73,232 Bear Lake smolts r e l ea sed  unmarked i n  1978 
were s u b s t a n t i a l l y  sma l l e r  (19.0 g o r  24/lb) than  t h e  hatchery-reared 
smolts and l i k e l y  con t r ibu ted  few i f  any of  t h e s e  jacks. In  1977 only 
s i x  jacks re turned  from 74,883 unmarked Bear Lake smolts averaging 19.7 g 
(23/ lb)  a t  r e l e a s e .  

Coho Salmon Egg-Takes: 

Most o f  t h e  Department's coho egg requirements f o r  t h e  Southcent ra l  r eg ion ' s  
needs were obta ined  from t h e  Bear Creek a d u l t  r e tu rn .  A t o t a l  o f  143 
males and 781 females were he ld  t o  r i p e n  i n  t h e  Bear Creek holding 
f a c i l i t y  from September 9 t o  November 2. Stream temperatures ranged from 
3 . 3 ' ~  t o  13.g0c (38'~-57'~) during t h i s  per iod .  Male and female holding 
m o r t a l i t i e s  were 15.4% and 36.5%, r e spec t ive ly .  

A t o t a l  o f  496 females and 121 males were a r t i f i c a l l y  spawned, y i e l d i n g  an 
est imated 2,180,760 eggs. Mean fecundi ty  was 4,397 eggs p e r  female. Eggs 
were f e r t i l i z e d  a t  an average r a t i o  o f  1 male:4 females. Dead egg l o s s  
a f t e r  shocking a t  Fo r t  Richardson Hatchery averaged 4.3% (Heidy personal  
communication). A l l  spawned carcasses  were depos i ted  i n  Bear Lake f o r  
n a t u r a l  f e r t i l i z a t i o n .  



Table 19. Mean Fork Length (mm) and Weight (kg) o f  Adult Coho Salmon Sampled a t  Bear Creek Weir i n  1978. 

Ma1 e s  Females Sexes Combined 
Lot No. FL W t .  No. F L W t .  No. FL W t .  

Ad (only) 17 652.0 3.54 9 661.2 3.81 26 655.2 3.64 

Unmarked 279 655.0 3.42 199 656.4 3.71 - 478 655.6 - 3.54 - - 
T o t a l  410 658.9 3.45 277 663.9 3.77 68 7 660.9 3.57 



Other Species:  

Only 27 a d u l t  sockeye salmon ascended Bear Creek t o  t h e  weir  i n  1978. Of  
t h e  17 f i s h  sampled (63.0% of t h e  run ) ,  14 were two-ocean and 3 three-ocean 
a d u l t s ,  a s  determined by s c a l e  a n a l y s i s .  Mean fork  lengths  of  t h e  two- 
and three-ocean sockeye were 558.6 mm and 647.3 mm. The est imated 16 age 
2 . 2  a d u l t s  (58.8% of  t h e  sample) i n  t h e  escapement r ep re sen t s  only 1.8% 
smol t - to-adul t  s u r v i v a l  of t h e  868 age 2.0 smolts  t h a t  emigrated Bear Lake 
i n  1976. This  very low s u r v i v a l  of Bear Lake sockeye smolts was s i m i l a r  
t o  t h a t  (2 .9%) f o r  Bear Lake coho smolts emigrating i n  1976 and r e tu rn ing  
i n  1977. The e l e c t r i c a l  ground problem which prevented a d u l t  sockeye 
from migrat ing i n t o  t h e  t r a p  i n  1977 (McHenry, 1978) probably was 
s u f f i c i e n t l y  severe  by 1976 t o  cause high smolt m o r t a l i t i e s  i n  lower 
Bear Creek. 

Pink salmon f i r s t  en te red  t h e  t r a p  i n  l a t e  J u l y ,  and eventua l ly  moved down- 
stream t o  spawn from mid-August t o  mid-September. An est imated 10,000 
pink salmon spawned i n  lower Bear Creek i n  1978 (Kyle, personal  communication). 

Upstream migrat ing Dolly Varden ascended Bear Creek t o  t h e  weir  i n  e a r l y  
J u l y  and continued moving i n  and out  of  t h e  t r a p  throughout t h e  remaining 
f i e l d  season. 

A l l  f i s h  spec i e s  o t h e r  than  sockeye o r  coho salmon were r e t a i n e d  below 
t h e  weir.  

Enhanced Coho Salmon Production 

Fin- marked coho spawning escapements bound f o r  Seward Lagoon, Grouse and 
Bear Creeks were es t imated  a t  4,268 RV, 1,076 LV, and 1,235 Ad + a d u l t s ,  
r e spec t ive ly .  These escapements inc lude  3,057 RV, 68 LV, and 47 Ad-RV 
coho est imated taken i n  t h e  shore f i s h e r y  a f t e r  t h e  Resurrect ion Bay 
s p o r t  t r o l l i n g  e f f o r t  terminated.  

To ta l  smolt s u r v i v a l  f o r  Seward Lagoon coho, inc luding  1,622 age 1.0 RV 
marked immatures and jacks est imated caught i n  1977, was 9.3%. With t h e  
446 LV marked, immature coho est imated taken i n  1977, t o t a l  smolt su rv iva l  
of  t h e  Grouse Lake smolt p l a n t  was 7.8%. To ta l  smolt su rv iva l  o f  t h e  
Bear Creek smolt r e l e a s e ,  inc luding  436 Ad-RV marked immatures est imated 
i n  1977, was 6.1%. Overal l  smolt- to-adul t  s u r v i v a l  of marked and unmarked 
Bear Lake smolts was 3.8%. Summaries of  t o t a l  s u r v i v a l s  f o r  Bear Lake, 
Bear Creek, and Seward Lagoon smolt r e l e a s e s  a r e  presented  i n  Tables 20, 
2 1  and 22. 

The o v e r a l l  catch-to-escapement r a t i o  of  marked Seward Lagoon, Grouse and 
Bear lakes  a d u l t  coho r e t u r n s  was 0 .82: l .  

DISCUSSION 

The former dec l ine  i n  Bear Lake's coho smolt product ion due t o  overstocking 
i t s  f i n g e r l i n g  r e a r i n g  environment from 1972 t o  1975 was previous ly  
d iscussed  (McHenry, 1977). 



Table 20. Surv iva l  of  Bear Lake Coho Salmon Adults  from Seaward Migrations of  Smolts Fin Marked a t  Bear 
Creek Weir, 1973-1977. 

Seaward 
Migration Number o f  
Year Smolts Released 

Age Composition 
o f  Out-Migration 

100.0% - age 1.0 

88.6% - age 1 . 0  
11.4% - age 2.0 

8.0% - age l . C  
91.4% - age 2.0 

0.6% - age 3.0 

Mean Fork F in -c l i p  Number o f  Percentage  
Length (mm) Used Adults  Returning* Return 

63,674 68.7% - age 1 .0  106.3 Ad - RV 
28,031 30.2% - age 2.0 134.9 Ad-RV 

49,689 49.8% - age 1 .0  113.1 Ad- LV 
48,332 48.4% - age 2.0 129.5 Ad-LV 

1,684 1.7% - age 3.0 182.8 Ad-LV 3,835 3.84 
0.1% - age 4.0 

* Includes boat and shore  s p o r t  h a r v e s t  e s t ima te s .  
** Marked only 25.0% o f  out-migrat ion.  



Table  21. A Summary o f  Hatchery Reared Coho Salmon Smolt Releases  i n  Lower Bear Creek.  

Smolt L i b e r a t i o n  Data Adul t  Re turn  Data* 
Brood O+ Ocean ( j  a c k s )  1 -Ocean T o t a l  Return 
Year O r i g i n  Mark Release  Date  Number F i sh /kg .  ( l b .  ) No. % No. % Number P e r c e n t  

1967 Oregon Ad 5/8-13/69 47,470 30.4  (13.8)  8 0.02 17  0.04 2 5 0.05 

1968 Bear Lake Ad 5/27/70 6,400 22.7 (10.3)  76 1 .19  285 4 .45 361 5.64 

1969 Bear Lake Ad 5/18-21/71 51,100 31 .3  (14.2) 14 0.03 178 0.35 192 0.38 

1970 Kodiak Ad 5/15-24/72 155,500 32.6  (14.8) 155 0.10 470 0.30 625 0.40 

1974 Bear Lake Ad-LV 5/12-14/76 35,600 25.1 (11.4) 16 0.05 756 2.12 772 2.17 

1975 Bear Lake Ad-RV 5/13-15/77 35,100 23.1 (10.5)  436 1 .24 1,709 4.87 2,145 6.11 

* Inc ludes  b o a t  and s h o r e  s p o r t  h a r v e s t  e s t i m a t e s .  



Table 22. A Summary o f  Hatchery Reared Coho Salmon Smolt Releases  i n  Seward Lagoon. 

Brood Smolt L ibera t ion  Data O+ Ocean(jacks) 1-Ocean T o t a l  Return 
Year Or ig in  Mark Release Date Number Fish/kg. ( l b  .) No. % No. % Number Percent  

1966 Oregon Ad 4/18-22/68 42,200 40.1 (18.2) 0 0.00 15 0.04 15 0.04 

1967 Oregon Ad 5/6-7/69 27,100 32.2 (14.6) 1 0.00 6 0.02 7 0.03 

1968 Bear Lake Ad 5/19-27/70 39,750 23.8 (10.8) 952 2.39 5,114 12.87 6,006 15.11 

1969 Bear Lake Ad 5/17/71 10,900 31.3 (14.2) 3 0.03 1,519 13.94 1,522 13.96 

1970 Kodiak Ad 5/31/72 66,500 37.0 (16.8) 915 1.38 2,963 4.46 3,878 5.83 

1971 Seward Lagoon Ad- LV 5/7-9-73 30,200 19.6 ( 8.9) 140 0.46 125 0.41 265 0.88 

1972 Kodiak Ad-RV 5/6-11/74 100,000 20.7 ( 9.4) 4,764 4.76 3,885 3.89 8,649 8.65 

1973 Seward Lagoon Ad-LV 5/15-19/75 100,700 20.1 ( 9.1) 2,610 2.59 1,971 1.96 4,581 4.55 

G..' 

1 1974 Bear Lake LV 5/4-10/76 100,600 28.2 (12.8) 600 0.60 4,513 4.49 5,113 5.08 

1975 Bear Lake RV 5/6-13/77 100,450 27.7 (10.3) 1,622 1.61 7,710 7.68 9,332 9.29 

* Inc ludes  boa t  and shore s p o r t  ha rves t  e s t ima te s .  



Since 1976, Bear Lake has been s tocked a t  approximately 1,250 i n s t e a d  of  
2,500 f i n g e r l i n g s  p e r  h e c t a r e  1jit.h t h e  fol lowing r e s u l t s :  (1) Age 
composition of Bear Lake's j uven i l e  s tanding  crop i n  October,  1977 
increased  t o  98% young-of-the-;re;~r (age 0.0) f i n g e r l i n g s ,  r e s u l t i n g  i n  
82.8% of t h e  1978 smolt out-migrat ion emigrating a s  y e a r l i n g  (age 1.0) 
smolts .  (2) The 35.6% s u r v i v a l  o f  t h e  l a t t e r  from t h e  1977 f i n g e r l i n g  
p l a n t  i s  t h e  h ighes t  percentage r e a l i z e d  s i n c e  1971, and i t  i s  a n t i c i p a t e d  
t h a t  t o t a l  f inger l ing- to-smol t  s u r v i v a l  of  t h i s  p l a n t  w i l l  exceed 50%. 
(3)  Smolt-to-adult  s u r v i v a l s  sinc:e 1976 have increased  270% due t o  
h e a l t h i e r ,  more robus t  Bear Lake smolts going t o  s ea .  Therefore,  t h e  
cu r r en t  Bear Lake s tocking  den:ji ty w i l l  be  maintained u n t i l  f i nd ings  
i n d i c a t e  t h a t  it should be r ead jus t ed  f o r  increased  smolt product ion i n  
t h e  fu tu re .  

A t  p r e sen t ,  it appears  t h a t  Bear Lake's optimum smolt product ion l e v e l  
should be about 2,000 kg, o r  alppsroximately 100,000 smolts  annual ly.  
Although Bear Lake has produce(d nea r ly  100,000 smolts  i n  each o f  t h e  l a s t  
two years ,  i t s  t o t a l  smolt bio~marjs y i e l d s  have neve r the l e s s  concomitantly 
decl ined.  This  sugges ts  t h a t  Bear Lake may be d e f i c i e n t  i n  one o r  more 
n u t r i e n t s  requi red  t o  adequately maintain i t s  food chain t o  s u s t a i n  high 
smolt product ion l e v e l s .  

I t  i s  p o s s i b l e  t h a t  t h e  g r e a t l y  reduced sockeye salmon spawning escapements 
and few r e s u l t a n t  carcasses  decomposing i n  Bear Lake s i n c e  1970 may be 
having a long-term, adverse e f f e c t  on t h e  coho food chain.  Foe r s t e r  (1968) 
presented  evidence from var ious  s t u d i e s  on Karluk Lake, Alaska, and Lake 
Dalnee, Kamchatka, t h a t  serious1:y dec l in ing  sockeye salmon escapements 
were a t  l e a s t  p a r t i a l l y  respons ib le  f o r  reduced n u t r i e n t  phosphorous 
l e v e l s ,  and hence lowered plankton reserves  f o r  j uven i l e  sockeye product ion 
i n  those  systems. S ince  overyear l ing  coho a r e  known preda tors  o f  sockeye 
f r y  (Foers te r ,  1968),  t h e  v i r t u a l  absence o f  t h e  l a t t e r  f o r  forage might 
p lay  a  l a r g e r  r o l e  i n  l i m i t i n g  Bear Lake's coho smolt product ion than  
he re to fo re  expected. 

I t  may be poss ib l e  t o  i nc rease  Bear Lake's car ry ing  capac i ty  o f  j uven i l e  
coho v i a  a r t i f i c i a l  f e r t i l i z a t i o n .  Although t h i s  concept i s  being 
considered f o r  Bear Lake, one more yea r  of  s tocking  a t  1,250 f i n g e r l i n g s  
p e r  hec t a re  i s  r equ i r ed  t o  f u r t h e r  de f ine  i t s  car ry ing  capac i ty  under 
n a t u r a l  condi t ions .  Once t h e  l a t t e r  has been determined t o  e s t a b l i s h  a  
c o n t r o l ,  experimentat ion with n u t r i e n t  l e v e l s  and new stocking r a t e s  may 
l o g i c a l l y  proceed toward eva lu~ ta t ion .  
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